A method and a device are proposed, which allow the interval of temperature control in liquidflow cryostats to be to extended from 2 to 520 K.
Introduction
Experimental physicists are always interested in changes of the physical properties of studied materials within a temperature interval from the lowest attainable to the critical values. One of the most important directions of such researches is based on magneticelectric and spectral methods. An auxiliary equipment in those studies includes specialized cryostats of both the continuous gas-flow [1,2] and liquid-flow (the so-called bath-flow cryostats) [3, 4] types. The gasflow cryostats, owing to their constructive features, can provide optical studies in the temperature interval from 2 to 500 K and higher for non-optical modifications [5] or for special solutions [6] . The liquid-flow cryostats can be used in this case, only if it has a welded (rigid) construction.
The cryostat systems of the liquid-flow UTRECS type (the abbreviation of Unified Thermally Regulated Cryostat System) [7] , which are manufactured at the Institute of Physics of the National Academy of Sciences of Ukraine, are widely known in the world due to their high parameters and exploitation ad- soldered construction. Unfortunately, just because of the last circumstance and the presence of adhesive optical entries, the upper temperature limit of spectral researches was confined by the melting temperature of the adhesive basis of the entries that are mounted at the thermally regulated cryostat chamber, namely, +57 ∘ C or 330 K.
Experimental Part
In order to extend the interval of thermal regulation in liquid-flow helium cryostats of the UTRECS type toward higher temperatures and to avoid a substantial reconstruction of the cryostat design, we have studied the temperatures in the region,where the glued optical entries are mounted at the thermostating chamber. In particular, we imitated the heating of an experimental specimen up to 500 K in various modes:
• air was pumped out from the chamber down to 10 −2 Hg mm, by using a vacuum pump;
• without pumping out air from the chamber;
• with a direct thermal bridge mounted between the cryostat nitrogen screen at room temperature and the thermostating chamber without pumping out air from the chamber;
• with a direct thermal bridge mounted between the cryostat nitrogen screen at room temperature and Fig. 1 . Insert assembly into a cryostat: the specimen holder with an electric heater. Specimen (1 ), electric heater (2 ), temperature sensor (3 ), alligning gear (4 ), switcing box (5 ), extension tube (6 ) the thermostating chamber with air pumped out from the chamber;
• with a direct thermal bridge mounted between the cryostat nitrogen screen at a temperature of 77 K and the thermostating chamber without pumping out air from the chamber;
• with a direct thermal bridge mounted between the cryostat nitrogen screen at a temperature of 77 K and the thermostating chamber with air pumped out from the chamber.
The specimen was heated with the help of a heater mounted on a specimen holder (see Fig. 1 ). The latter was made from a nichrome wire 0.12 mm in diameter with a total resistance of 65 Ω. A dc voltage varied from 12 to 24 V was applied to the holder. The thermal bridge was created by means of two copper stripes with the following parameters: a thickness of 1 mm, a width of 15 mm, and a length of 100 mm. The stripes were fixed at the nitrogen screen, and the cryostat thermostating chamber with the help of stainless clamps.
The temperature was measured by means of two categorized silicon temperature sensors WAD- Fig. 2 . Design of helium cryostat with a thermal bridge and the insert assembly: nitrogen can (1 ), helium can (2 ), needle valves (3 ), level indicator (4 ), thermostating chamber (5 ), heat exchanger (6 ), specimen (7 ), electric heater (8 ), assembling heat bridge (9 ), temperature sensor (10 ), overheating protection sensor (11 ), windows (12 ), electric heater (13 ), sluice gate (14 ), vapor pumping port (15 ), specimen holder with heater (16 ), vacuum valve (17 ), nitrogen filling (18 ), helium filling (19 ) 305. One of them was mounted near the heater, at the site of experimental specimen location; the other at the thermostating chamber frame near the entry window. The schematic diagram of the thermal bridge and the arrangement of the specimen holder with the heater in the cryostat are shown in Fig. 2. 
Results and Their Discussion
The results of experimental studies are quoted in Table. The presented data testify that the direct ther- mal bridge between the cold nitrogen screen of cryostat and the thermostating chamber makes it possible to elevate the upper temperature limit of spectral researches in liquid-flow cryostats of the UTRECS type without changing their construction. Instead, the specimen holder in the thermostating chamber should be heated to 500 K, and air should be pumped out from this chamber to the forevacuum pressure.
Conclusion
The upper temperature limit for spectral studies in the liquid-flow UTRECS cryostats can be elevated to 520 K without their reconstruction. Instead, the specimen holder in a thermostating chamber should be heated to 500 K and the forevacuum conditions should be created in this chamber.
